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(54) [Title of the Invention] Projector 
(57) [Summary] 

[Problem] To provide a projector with high functionality which provides for sufficient device 
protection without the projection lamp going out even if the plug is pulled out immediately after 
the user stops using it and the power source supply is interrupted. 

[Means of Resolving the Problem] This projector is provided with an electric circuit which 
comprises a device protection network used to carry out thermal discharge inside the body of the 
equipment by driving a cooling fan motor 12 for a prescribed period of time and rotating the 
cooling fan when the driving switch 9 is in off mode when the user stops using the projector. 
The protection network used here is connected in parallel with the cooling fan motor 12 and 
comprises an electric double layer capacitor 13 which supplies an electric charge which is 
provided when the projector is used to the cooling fan motor 12 when the driving switch 9 is in 
off mode when the user stops using the projector. In addition, a direct current converter 1 1 
which converts an alternating current drive power source to a direct current drive power source is 
connected to the side of the contact point on the driving switch 9 and the cooling fan motor 12 is 
connected to the direct current converter 11. 



[Scope of Patent Claim] 

[Claim 1] A projector which is provided with an electric circuit which comprises a device 
protection network used to carry out thermal discharge inside the equipment body by 
driving a cooling fan motor for a prescribed period of time and rotating the cooling fan when the 
driving switch is in off mode when the user stops using the projector, the invention being 
characterized as having the aforementioned device protective network connected in parallel to 
the aforementioned cooling fan motor and comprising a condensing means which supplies an 
electric charge provided when the projector is being used to said cooling fan motor when the 
aforementioned driving switch is in off mode when the user has stopped using the projector; 

[Claim 2] The composition of Claim 1 wherein the aforementioned condensing means is an 
electric double layer capacitor; 

[Claim 3] The composition of Claim 1 wherein the aforementioned condensing means is a 
battery; 

[Claim 4] The composition of Claim 1 through Claim 3 wherein the aforementioned electric 
circuit is connected to the contact point side of the aforementioned driving switch and comprises 
a direct current converter which converts an alternating current drive power source to a direct 
current drive power source and the aforementioned cooling fan motor is connected to the 
aforementioned direct current converter. 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] The present invention relates to a general-purpose OHP projector, 
digital projector and other type of projector which is used mainly for conferences, informational 
meetings and the like. 

[0002] 

[Description of the Prior Art] The external configuration of this type of projector is indicated 
in Figure 2. When this projector was used, 100 V of AC voltage were applied from the outlet 
and luminescent halogen and other types of projection lamps were set inside the equipment body 
when a driving switch 3 set outside equipment body 1 was turned on. However, since a great 
amount of heat was generated from the projection lamp and accumulated inside equipment body 
1, a cooling fan 2 was attached to the equipment body 1 to release the heat generated from 
equipment body 1 to the outside. 

[0003] This cooling fan 2 was provided as it was required to release the heat generated. The 
functional requisites for discharging heat generated were (1) to keep in check any increase in 
internal temperature brought about by the heat generated by the projection lamp while the 
projector was being used; (2) to prevent thermal deformation damage to the equipment body 
itself and (3) to prevent a decline in performance and thermal damage brought on by an increase 
in the temperature of the electric circuit. It also provided device protection for the electric circuit 



such as switching off of the projection lamp by rotating the cooling fan 2 for several minutes by 
a timer setting immediately after the user stopped using the projector and discharging the internal 
heat. 

[0004] Figure 3 indicates the important parts of the electric circuit in this projector. When the 
driving switch 3 was turned on in this electric circuit, a current flowed to the projection lamp 6 
which lit up. At the same time, a current flowed to a timer 7 and a cooling fan motor 8 which 
made up the device protection network and the cooling fan motor 8 was driven thereby rotating 
the cooling fan 2. 

[0005] Next, when the driving switch 2 was turned off when the user stopped the projector via 
this usage mode, the projection lamp 6 went out. At the same time, the timer 7 started operating 
and the cooling fan motor 8 was driven for a prescribed period of time with the timer contact 
point 14 making contact for the amount of time set by the timer, thereby rotating cooling fan 2. 
When time was up, timer contact point 14 was placed in non-contact mode, the drive operation 
for the cooling motor 8 was halted and cooling fan 2 stopped rotating. 

[0006] However, when this type of projector was used, when the plug 4 was pulled out 
immediately after use, the projection lamp 6 on this electric circuit went out. At the same time, 
the drive motion of the cooling fan motor 8 stopped as well and the thermal discharge function 
stopped working due to the device protection network so that a great deal of attention was 
required when the unit was used. 

[0007] 

[Problems Which the Invention is Intended to Resolve] When the projector indicated above 
was used and the plug was pulled out immediately after use, the projection lamp on the electric 
circuit went out. At the same time, the cooling fan motor stopped being driven and the thermal 
discharge function stopped working due to the device protection network. As a result, it was 
necessary to make sure that the cooling fan continued to rotate for several minutes without 
pulling out the plug. This type of projector was defective in that not only was it impossible to 
make immediate arrangements for a conference room but oftentimes the unit was improperly 
used when some one pulled out the plug immediately after use, interrupting the power supply 
and it was impossible to prevent the projection lamp from going out all of a sudden when there 
was a sudden power outage. 

[0008] The present invention takes into consideration these problems so that the technical 
problem is to provide a projector with high performance which can sufficiently protect the device 
so that the projection lamp does not go out even if the plug is pulled out immediately after use 
and the power source is shut off. 

[0009] 

[Means Used to Resolve These Problems] The present invention is a projector which is 
provided with an electric circuit which comprises a device protection network used to carry out 
thermal discharge inside the body equipment by driving a cooling fan motor for a prescribed 
period of time and rotating the cooling fan when the driving switch is in off mode while the 
projector is being used, the invention being characterized as having a device protection network 



which is connected in parallel with the cooling fan motor and which comprises a condensing 
means which supplies an electric charge provided when the projector is being used to said 
cooling fan motor when the driving switch is in the off mode when the user stops using the 
projector. 

[0010] The present invention is a projector which is an electric double layer capacitor or a 
condensing means which is a battery. 

[0011] In addition, the present invention is any of the projectors mentioned above in which the 
electric circuit is connected to the contact point side of the driving switch and comprises a direct 
current converter which converts an alternating current drive power source to a direct current 
drive power source and the cooling fan motor is connected to the direct current converter. 

[0012] 

[Practical Embodiment of the Invention] Next, we shall describe a practical embodiment of 
the projector in the present invention by referring to the figures. 

[0013] Figure 1 indicates the important parts in the electric circuit of the projector in this 
practical embodiment of the present invention. This projector is provided with an electric circuit 
which comprises a device protection network which carries out thermal discharge inside the 
equipment body by driving the cooling fan motor 12 a prescribed period of time and rotating the 
cooling fan when the driving switch 9 is in off mode when the user has stopped using the 
projector. Although it does not appear to be different from the ready made product indicated in 
Figure 2, the device protection network used here is configured so that it is connected in parallel 
with the cooling fan motor 12. It comprises a double layer capacitor 13 which is used as a 
condensation means which is used to supply an electric charge provided while the projector is 
being used to the cooling fan motor 12 when the driving switch 9 is in off mode when the user 
has stopped using the projector. In addition, the electric circuit used here is connected to the 
contact point side of the driving switch 9 and comprises a direct current converter 1 1 which 
converts an alternating current drive power source to a direct current drive power source; a 
cooling fan motor 12 is connected to this direct current converter 11. 

[0014] When the driving switch 9 on this electric circuit is turned on when the projector is being 
used, the current flows to the projection lamp 10 and it goes on. At the same time, the direct 
current converter 1 1 converts a 100 V alternating current drive power source to a 10 V direct 
current power source. A 10 V direct current power source flows to the cooling fan motor 12 and 
the electric double layer capacitor 12 which make up the device protective network so that the 
cooling fan is rotated and the electric double layer capacitor 13 accumulates electric charges. 

[0015] Next, when the driving switch 9 is turned off when the user has stopped using the 
projector via this usage mode, the projection lamp 10 goes out. At the same time, output from 
the direct current converter 1 1 (direct current power source DC) goes to - OV and the current 
stops flowing to the cooling fan motor 12 and the electric double layer capacitor 13. However, 
an electric charge from the electric double layer capacitor 13 is applied to the cooling fan motor 
12 in this state and the cooling fan motor 12 is driven for a prescribed period of time so that the 
cooling fan rotates and thermal discharge inside the equipment body is carried out. 



[0016] This means that the electric double layer capacitor 13 which is connected in parallel to the 
cooling fan motor 12 on this electric circuit provides an electric charge from the 10 V direct 
current power source which is provided to the cooling fan motor 12 during use. An electric 
charge which is provided when the user stops using the unit when the 10 V direct current power 
source is interrupted is supplied to the cooling fan motor 12 and the cooling fan motor 12 is 
rotated for a prescribed period of time. As a result, the cooling fan can be rotated for a period of 
time which is equivalent to the amount of the electric charge. In addition, the electric double 
layer capacitor 13 provides the cooling fan motor 12 with an electric charge even when the plug 
is pulled out by mistake during a power outage or when it is being used or immediately after the 
user has stopped using the projector and in other cases when the power source has been 
interrupted with the exception of the off mode for the driving switch 9 when the user has stopped 
using it. As a result, the projection lamp 10 can be securely prevented from being turned off. 

[0017] In the practical embodiment provided above, we described use of the electric double layer 
capacitor 13 when used as a condensing means, however, the same effect may be obtained even 
when a battery is used instead of this. 

[0018] 

[Effectiveness of the Invention] As indicated above, the projector in the present invention is 
configured so that it has an improved device protection network for a preexisting electric circuit, 
eliminates the timer and sets in place a condensing means using an electric double layer 
capacitor or other type of battery which is connected in parallel to the cooling fan motor. As a 
result, is can provide an electric charge provided both during use and after the user has stopped 
using the projector to the cooling fan motor. As a result, it can provide suitable device protection 
without the projection lamp going out even when the plug is pulled out mistakenly when there is 
a sudden power outage or while the projector is being used or immediately after the user stops 
using it, except when the driving switch is in off mode when the user has stopped using the 
projector. As a result, this projector has a high performance when it comes to pulling out the 
plug immediately after use and is highly reliable in that the security of the device protection can 
be ensured when it malfunctions, when there is a power outside or when the power source has 
been interrupted. 

[Brief Explanation of Figures] 

[Figure 1] This indicates the important parts in the electric circuit of the projector in a practical 

embodiment of the present invention. 
[Figure 2] This is an inclined view of the external configuration of the prior-art projector. 
[Figure 3] This indicates the important parts of the electric circuit in the projector indicated in 

Figure 2. 

[Explanation of Notation [ 

1 Body of equipment 

2 Cooling fan 

3, 9 Driving switches 
4 Outlet 



6, 10 Projection lamps 
7 Timer 

8, 12 Cooling fan motors 
1 1 Direct current converter 

13 Electric double-layer capacitor 

14 Timer contact 



[Figure 1 [Figure 2] 

[middle of figure] [no captions] 
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